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验中发现 11.3nm 镍纳米颗粒更易与 4.7nm 镍纳米颗形成有序组装结构，能够形


















Recently, the building of nanoparticle superlattices through self-assembling 
monodisperse nanoparticles has received intensive attentions. The synergistic 
interactions between nanoparticles based on their ordered configuration can generate 
collective properties that are quite different from those of single particles, which are 
helpful to achieve a more efficient utilization of nanoparticles. Nickel nanoparticles 
have wide applications in the fields such as magnetic materials, catalysis, conductive 
pastes and electrode coatings. Self-assembly of monodisperse nickel nanoparticles 
into ordered structure is an important way to construct micro-electronic devices. 
This thesis presents an organic-solution method for the preparation of 
monodispersed nickel nanoparticles. In the reactions, nickel(II) acetylacetonate was 
used as precursor, oleylamine as solvent and reducing agent, and trioctylphosphine 
and 1,2-hexadecanediol as surfactants. By adjusting the reactant concentration and 
reaction temperature, monodispersed nickel nanoparticles with mean diameters of 
11.3 nm, 6.3 nm and 4.7 nm were obtained. The experimental results indicate that an 
appropriate increase in the concentration of precursor can narrow the particle-size 
range. The decrease of both precursor and solvent, which increases the concentration 
of the surfactants, can simultaneously enhance the monodispersity of nanoparticles 
and reduce the size. During the syntheses, 1,2-hexadecanediol can assist 
trioctylphosphine in size and shape control of nickel nanoparticles. 
With the monodispersed nickel nanoparticles prepared above, we took 
solvent-evaporation method to trigger their self-assembly on the carbon coated copper 
grids or Si wafer, respectively. In addition, tentative experiments on binary 
self-assembly of large and small size nickel nanoparticles were undertaken in the 
thesis. From TEM observation，we observed that most of the self-assembly of 11.3 nm 
nickel nanoparticles on the carbon coated copper grid were in the form of a hcp 
stacking, showing a morphology similar to the {001} projection of hcp packing 
symmetry. From SEM observation, we observed that ordered nanoparticles in 
multilayers were assembled on Si wafer. The long-range ordered structure on the Si 
wafer sample was further confirmed by small angle X-ray diffraction (SAXRD). 
SAXRD results of the samples obtained from different solvents showed that solvent 
has effect on the structure parameters of the self-assembly construction. As for binary 
self-assembly, it was found that 4.7 nm nickel nanoparticles more inclined to form 
binary structure with the 11.3 nm ones. The binary superlattices isostructural with the 
compounds of AlB2 and NaZn13 have been found on the carbon coated copper grid 
samples. Major factors should be considered during the self-assembly include particle 
size ratio, particle concentration ratio, extra surfactants and evaporation conditions 
(such as gas pressure and temperature). 
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末[8]。Fonseca 等采用溶胶凝胶法制备出分布在 SiO2 凝胶体系中的尺寸约 3nm 的
镍纳米颗粒 [9] 。近年，Christophe 等改进了该方法，在无水环境中制备出了尺寸


























纳米颗粒。如 Hou 等在乙二胺中热解乙酰丙酮镍，以 PVP 为颗粒表面包覆剂，
获得镍纳米粒子[13]。Xu 等人以乙醇为溶剂，将醋酸镍和油胺在反应釜中于一定
温度下反应 3h，形成镍与油胺的化合物，再加入联胺等作为还原剂继续反应得






以 PVP 为颗粒表面包覆剂，室温下分解 Ni(COD) 2，制得镍纳米粒子
[15]。2001
年，Cordente 等在四氢呋喃溶剂中以十六胺为表面包覆剂，分解制得镍纳米棒[16]。
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